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(57) Abstract: The invention relates to catalytic compositions from metals of group VIII, used for purification of terephthalic 
acid, to methods of preparing such compositions and to a process of purification of terephthalic acid. The invention allows for 
creating stable and selective catalysts used in the process of purification of terephthalic acid. The catalytic composition 
comprises crystalline particles of palladium or catarytically active palladium and of at least one metal of group VTU of the 
periodic table, whereby said elements are deposited on the surface of a carbonated matter. The carbonated matter represents a 
mesoporous graphite-like material, whereby the size of pores thereof is comprised between 40 and 400 A, the proportion of 
pores in the total volume is at least 0.5 and the degree of similarity thereof to graphite is at least 20 %. The crystalline particles 
of the metals are distributed across the volume of the granules of said carbonated matter such that the maxima of distribution of 
the active components of the granule are separated from the external surface of the granule by a distance equal to 1-30 % of the 
radius of the granules. The inventive catalytic composition comprises crystalline particles of palladium and rhodium or of 
palladium and ruthenium or else of palladium and platinum, whereby the total metal content may vary between 0.1 and 3.0 
wt.%, and the ratio of palladium to other metals may vary between 0.1 and 10.0 r 
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(57) Pe<J>epaT: 

H3o6pereHne othochtcs k KaTajiHTHHecKHM KOMno3HUHSM mix ohhctxh Tepe(JrrajieBOH khcjiotm Ha ocHOBe 
MeraJWOB VIII rpynnw, cnocooaM hx npHroroBJieHHa h k npoueccy ohhctkh Tepc^rajieBOH khcjiotli. H3o6pereHHe 
pciuaeT 3aaany cowhhs ceneKTHBHbix h CTa6HJibHbix Karajin3aTopoB b cnoco6e omhctkm TepecJrraneBOH khcjio- * 
Tbi. KaTajiHTHHccxaa KOMno3HUHs BKJiiOHaeT KpHcrajuiHTbi KarajiHTHHecKH aKTHBHoro najuiajwia win nawiajnw, 
no KpaiiHeH Mepe, oflHoro MeTanjia VIII rpynnu nepHOjuraecKoii TaojiHUbi ajieMeHTOB, naHeceHHwe Ha noBep- 
XHocrb yrnepoaHoro MaTepnana, rae b KanecTBe ymepojworo Mzrrepnana Hcno/iwyioT Me3onopwcTbiH rpa<j>H- 
TonoiiooHbiH MaTepHaji co cpeaHHM pa3MepoM Me3onop b HHTepBajie ot 40 no 400 A, aojieii Me3onop b 06 - 
meM oo^beMe nop He MCHce 0.5 h CTcneHbio rpa<j)HTonono6HH He MeHee 20%, b kotodom KpHcrajuiHTM MCTan- 
jiob pacnpeneiieHbi b oObeMe rpaHyn ymepo^Horo MarepHajia Tax, hto6w MaxcHMyMW pacnpeaeneHHa aKTHB- 
Hbix KOMnoHeHTOB HaxoiiHjiHCb Ha paccroaHHH ot BHeiUHeH noBepxHOCTH rpaHyjiw, cooTBeTCTByiouieM 1 30% 
ee pajwyca. 

KaTajiHTHHecKaa komiio3H1ws BKJiiOHaeT KpH CTaruiHTbi n arm anna h poflHs, hjih nanjiaiws h pyreHHa, hjih 
najinaflHs h ruiaTHHbi, o6mee coaepxaHHe MeTanjioB H3MeHaeTca b npejienax ot 0.1 no 3.0 Mac.%, BecoBoe 
oTHomeHHe najuiaaHfl k ApyraM MeTajuiaM H3M chr eTca b npeaejiax ot 0.1 no 10.0. 
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KaTajiHTHHecKan komiio3hhhh, cnoco6 ee npHroTOBJiemra h cnoco6 
ohhctkh TepecJiTajieBOH KHCJIOTW 
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H3o6peTeHHe othochtc* k KaT&nHTHHecKHM KOMno3HUHflM jxjih ohhctkh 
Tepe^rrajieBofl khcjiotm Ha ochobc MerajuioB VIII rpynnbi, cnoco6aM hx 
npnroTOBJieHHa h k npoueccy ohhctkh TepecJmuieBofi khcjio™, npnroaHOH b 
.aajibHennieM juui CHHTe3a nojiHMepoB nojiHacrepa h conojiHMepoB, Hcnojib3yeMbix b 

np OH3 B OflCTB C TeKCTHJIBHBIX BOJIOKOH. 

BaacHO, hto6i>i Tepe(J)TajieBaH KHCJicrra, KOTopyio HcnojiwyiOT b KanecrBe 
MOHOMepa zym npoH3BOflCTBa nojiHMepHbix bojiokoh, HMejia BbicoKyio HHCTOTy. 
Ochobhbimh KOHTpojiHpyeMbiMH napaMerpaMH KanecTBa hhctoh TepecJrrajieBOH 
KHCJiOTw hbjihiotch coaepacaHHe b Hen n-Kap6oKCH6eH3ajib,aerHfla h OKpaiiieHHbix 
npHMeceft. 

OmmeHHyio TepetJrrajieByio KHCJiOTy nojiynaiOT H3 MeHee hhctoh, 
15 TexHHHecKofi hjih "cwpofi" TepecJrrajieBOH khcjiotbi rH^pooHHCTKOH nocjieaHefl 
(o6pa6oTKOH b npHcyrcTBHH Boaopoaa) hw KaTajiH3 aTopaMH H3 MerajuioB VIII 
rpyniiBi. Cbipyio TepetJrrajieByio KHCJiOTy pacrBopaiOT b Boae npn noBbiuieHHofi 
TeMnepaType h nojiyneHHbiH pacreop rHflpnpyiOT bo BCTpHXHBacMOM peaicrope hjih 
b peaicrope c Heno#BH;>KHbiM cjioeM, npeOTOHTHTejibHO, b npncyTCTB hh 
20 KaTajiH3aTopoB H3 MeTajuiOB VTII rpynnbi. Cnoco6bi ohhctkh, cocTaB KaTajiH3aTopoB 

H MeTOflbl npHTOTOBJieHHS 3THX KaTaJIH3aTOpOB OnHCaHbl B MHOrOHHCJieHHblX 

nareHTax. 

AicrHBHOCTb h cejieKTHBHOCTb KaTajiH3aTOpoB ranpo ohhctkh TepecJrrajieBofi 
khcjiotw 3aBHc^rr ot MHO^cecTBa 4>aKTopoB, TaKHx xax coAep^caHHe Merajuia hjih 
25 MerajuioB VIII rpynnbi b KaTajiroaTope, rana nozuio^acn, Meroaa, c noMombio 
Koroporo Merajui hjih Merajuibi VTII rpymibi 6bijiH HaHeceHbi Ha nofljio^cicy, a Taicaee 
ot pacnpe^ejieHHH Merajuia hjih MerajuioB no rpaHyjie hochtcjih.. 

H3BecreH cnoco6 rnapooHHCTKH cbipon . Tepe<|yTajieBOH KHCJioTbi [nar. 
B ejiHKo6p HTaHHH H° 994769, 1965], b KoropoM KaTajiHTHHecKas KOMno3HqHa 
30 "najuia^HH Ha aKTHBHOM yrjiepojxe" noKa3biBaer BbicoKyio aKTHBHocn> b peaiomH 
ohhctkh TepecJnraneBOH khcjiotw ot npHMecefi n-xap6oKCH6eH3ajibAerHfla. B 
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KanecTBe nowKxaceic juia najuiaana 6mjih HccjieaoBaHbi h apyrae cpeflHHeHHH, Taicne 
icax Si0 2 , A1 2 0 3 . npn 3tom 6biJio o6Hapy>KeHO, wto JiyHinHMH aBjunoTca yrjiepojmbie 
Hocirrejra, nocKOJibxy ohh He noflBepraiarca 6bicrpoMy paspyiueHmo b 

KOp P 03HOHHbIX TOpaHHX BOflHblX paCTBOpaX Tepe4)TajieBOH KHCJIOTbl B OTJIHHHe or 
5 OKHCHblX HOCHTeJiefi. 

H3BecTHw prayjiKraTbi HCCJieflOBaHHfi no bjiiwhhio npnpoflbi yrjiepo«Hbix 
HocnTejiefi. noxasaHo, hto axTHBHbie yrjm, npHroTOBjieHHbie h 3 pacTHTeJibHbix, 

3KHBOTHBIX HJIH MHHepajIbHblX HCTOHHHKOB, npeOTOHTHTejlbHO H3 KOKOCOBOrO 

aicrHBHoro ynw, HBJiaioTca npnroflHbiMH am nporejBoacTBa najuiaflHeBbix 
KaTajiHsaTopoB itwpoohhctkh TepetpTajieBog khcjiotbi. 3KejiaTejn>HO, hto6m 
njiomaflb noBepxHOcra Taxnx aicrHBHbix yrjieii 6bma He MeHee 600 M 2 /r, a pasMep 
rpaHyji cooTBercrrBOBaji 3-6 mm. B [nar. CEQA Ns 4728630, 1988] bboahtoi 
flonojimrreJibHaa xapaKrepHCTHKa raKoro axraBHoro yrjw, a hmchho, BejnraiHa pH 
BOflHofi cycnensHH. B [nar. CCCP jY» 1660282, 1997] pacKpbiBaerc* bosmojkhoctb 
Hcnojib30BaHHH b xaqecTBe noflxoaamero hochtcjw aKTHBHoro nopHcrroro 
yrjiepoflHoro MarepHaJia, MOflH<pHUHpoBaHHoro nHpoyrjiepoaoM. 

B [nax. CUIA NsNs 4415479, 1983; 4421676, 1983 h 4791226, 1988] yxaabi- 
BaexcH, hto ana 6ojiee 3<p<pexTHBHoro nponecca rempooHHCTKH TepeiprajieBOH 
KHCJiOTbi ot n-Kap6oKCH6eH3auibflerHfla BcDkho roTOBHTb KaTajiraaropbi c 
20 onpeaejieHHbiM pa3MepoM Macron HaHeceHHoro najuiazma. TaKHe HacTHUbi aoJDKHbi 
6bm> pa3MepoM He 6ojiee 35 A. Abtopm [naT. CUIA jY°N2 4394299, 1983 h 
4791226, 1988] Taxace yKa3bmaiOT Ha noJioacHTejibHbiH 3<p<pexT Taxoro 
pacnpeaejieHHH Hacrou najuiamw b rpaHyjie yrjieponHoro MarepHaJia, Koraa ohh 
npeo6jiaaaK)T Ha BHeniHeS noBepxHOCTH rpanyjibi. 

25 Bo MHorax naTeHTax OTMenaerca <rro, Hapaay c MOHOMeTajuiHiecKHMH 

KaTajncaTopaMH, BBeflemie b cocraB KaTajnmTopa Ni, Co, Cu, Fe, Mn, U, Cr, Taxace 
xax Ir, Rh, Pt h Ru Moacer OKa3biBaTb nanoaarrejibHoe bjihjjhhc Ha KaTajiHTHHecxyK) 
3(p(J)eKTHBHOCTb najuiaflHH. 

CornacHO apyroii rpynne nareHTOB [naT. CIIIA JfsJfe 4629715, 1986 h 
30 4892972, 1990] HaH6ojiee 3<p<pexraBHoe fleflcTBHe 6HMerajiJiHHecKHX KaTajiH3 aTopoB 
flOCTHraerca b cjiyqae, Koraa xaTajnoaTopbi b peaxrope pa3MemaioT cjiojimh, 
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HanpHMep, Pd/C h Rh/C BMecro o;moro cjioa (Rh + Pd)/C. ABTopbi [naT. CTTTA 
Jfe 4892972, 1990] Aa^ce 3aHBJunoT npoijecc c Hcnojib30BaHHeM MHorocjiOHHoro 
KaTajm3aTopa, HanpHMep: Ru/C + Rh/C + Pd/C. 

06mmho KaTajiH3aTopbi, BKjuonaioruHe Merajuibi VTII rpymibi, b HacrHocrH 
5 najuiaflHeBbie KaTajncaTopbi, totobot aacopGuHeii cojih najuiaflHH H3 pacrBopa Ha 
HocHTCJib. B ootom H3 MeTOflOB [naT. CUIA JSTfi 2857337, 1967] cojib o6paoaTbiBaiOT 
BOflopacTBOpHMbiM rH^pOKCHflOM Merajuia hjih ocHOBHbiM Kap6o HaTOM c 
nocjieayiomHM BoccraHOBjieHHeM no MerajuiHHecKoro najuiajma BoccraHOBHrejiaMH 
rana (jDopMajibflernaa, rniOK03bi, rmmepHHa h T.n. 

10 CorjiacHo Keirry h coaBTopaM [naT. CIIIA Nst 3138560, 1964], npn 

Ao6aB/ieHHH ko mho™m yrjiepojiHbiM HOCHTejiHM TeTpaxjioponajuia^oaTa HaTpna 
hjih xjiopHcroro najuianHH, 6ojn>uiaa nacrb najmajiH* HeMearieHHo ocaacaaeTCJi b 
BHfle 6jiecT5imeH njiemcn MerajuniHecKoro najDia,zma. KaTajiH3 aTopbi, 
npHroTOBJieHHbie TaKHM cnoco6oM, o6whho hmckdt HH3Kyio aierHBHOCTb. Ebuio 

1 5 BbiCKa3aHO npejmoJioaceHHe, hto najijia^HH nenocpeziCTBeHHo BoccraHaBJiHBaercji no 
Merajuia 3a cnerv cBo6ozmbix 3JieicrpoHOB hjih npHcyrcTBHH Ha ynnepoflHofi 
noBepxHOCTH Taiacc 4>yHKUHOHajibHbix rpynn, kbk ajiBflerazibi. riajuianHeBbie 
KaTajiH3aTopbi Ha cra#HH, npe^niecTByioineH BOCCTaHOBJieHHio, npeHMymecTBeHHO 
rcrroBHT 3aKpenjieHHeM najiJia#HH b Brae HepacTBOpHMoro coejmHeHHfl, htoGbi 

20 H36e>KaTb npo6jieM MHrpaixHH najuiajmeBbix Macron h pocra KpHcrajuiHTOB, 
KOTopwe Moryr b 03 HHKHyrb npn BOCcraHOBJieHHH najuiajWH H3 pacrBopa. 

Xcrra n-Kap6oKCH6eH3ajibaenm hbjihctch HaH6ojiee BpeuHOH npHMecbio, 
onpe^ejiHiomeH KanecrBo TepecJyrajieBofi khcjiotw, Hcnojib3yeMOH zuia nporoBoacTBa 
iuiacTHHecKHX Mace, h pe3KO yxyjouaiomeH KanecTBo nocjiezmHx, n-TOJiymiOBaa 

25 KHCJioTa (n-TK) Taicace HBjraeToi HeacejiaTejibHofi npHMecbK), Koropyio Heo6xojiHMo 
ysajwTb m nojiyneHHoro b pe3yjn>TaTe nijxp oohhctkh BoaHoro pacraopa 
TepecfrrajieBofi KHCJiOTbi. HecMOTpa Ha t<v hto TaKoe yaajieHHe Moaeer 6brn> 
AOCTHTHyro b 3HaHHTejibHOH creneHH BCJiezicTBHe 6ojibniefi pacTBOpHMOCTH n- 
TojiyHJiOBOH KHCJiOTbi no cpaBHCHHK) c TepecJmuieBOH KHCJIOTOH B BOfle, 

30 cymecTBeHHbie KOJnraecTBa n-TOJiynjiOBOH khcjiotw Bee ace 3axBaTbiBaK>Tca BHyrpb 
KpHcrajuiOB OHHmeHHOH TepecJrrajieBOH khcjiotm Ha cra^HH ee Kp Hcraji jih3 ai^HH H3 
pacraopa. 



owciwin. ^\*tr\ nil 
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Hto6w H36e^caTi> 3tot conyrcrByiomHH HeaocraTOK b OTflejieHHH n- 
TOJiyHJiOBofi KHCjioTbi, 6buio npezmoaeeHO npoBOOTTb AeKap6oHnjiHpoBaHHe n- 
Kap6oKCH6eH3ajn>flern^a b 6eH30HHyio KHCJioTy b bouhbix pacTBopax b npncyTCTBHH 
KaTajimaTopa "nanjia^ufi Ha yrjie", Tax KaK 6eH3oiiHaa KHCjiOTa 6ojiee pacreopHMa b 
5 sofle, neM n-TOJiynjioBaa KHCjiOTa [naT. CIIIA 3456001, 1969]. OflHaKO, 
ynoMHHyroe Bbime ^eKap6oHHjrapoBaHHe n-Kap6oKCH6eH3ajibflerHsa b 6eH3oiiHyio 
KHCJioTy npOH3BOOTT 3KBPiMOJiHpHoe KOJiH^ecTBo okhch yraepoaa, HBiiHiomeiic^ 
H3 b e cthbim h^om juih 6jiaropo£Hbix MerajuiOB ran a najuiajiHH [naT. CIIIA 
4201872, 1980]. fljw Toro, Hro6bi MHHHMH3HpoBaTi> oTpaBJieHHe KaTajuraaTopa B 
10 BbmieynoMHHyroM naTeirre npczuiaraioT npoBOOTTb fleKap6oHHjinpoBaHHe npn 

OTHOCHTeJIbHO HH3KHX flaBJieHHHX npOIjeCCa, HTo6bI CHH3HTB £0 MHHHMyMa 

KOHueHTpauHio pacTBopeHHoii okhch ymepoaa b acnzncoH $a3e. /JaBjieHHe npouecca 
TaioKe jjojdkho KOHTpojiHpOBaTbCH b npcnejiax y3Koro zmana30Ha aaBjieroiH. 
BbmejiaeMyio oKHCb ymepojja yaajunoT H3 peaicropa b BHfle ra3a. 

15 H3BecrHo [naT. CIHA N° 4892972, 1990], hto HcnoJib30BaHHe b Bbmie- 

ynoMHHyroM npouecce ohhctkh cbipoft TepetjmuieBofi khcjiotbi KaTajurrHHecKOH 
CHcrreMbi, BKjiiOHaioiiieH nepBbifi cjioh KaTaraoaTopa, coaepacamHH nacrHUbi 
Merajina VIII rpymibi TlepHOflHHecKOH Ta6jram>i 3jieMeHTOB, 3aicpenjieHHbie Ha 
yrjiepoflHOM Hocirrejie, h BTopofi cjioh KaTajiH3aTopa "najmanHfi Ha yrjie" h 

20 nponycKaHHe boototo pacrBopa cbipofi Tepe<|)TajieBOH khcjiotbi nepe3 
BbimeynoMHHyTbiH nepBbifi cjioh nacnrai KaTajnreaTOpa "pozmn Ha yrjie", a 3aTeM 
nepe3 BTopofi cjioh nacrau KaTajiH3aTopa "najuia^HH Ha yrjie" no3BOJiaer 

MHHHMH3HpOBaTb KOJIHHCCTBO II-TOJiyHJIOBOH KHCJIOTBI, npOH3Be,ZjeHHOH B XOfle 
OHHCTKH CbipOH Tepe<|)TaJieBOH KHCJIOTbl. TaKOH MCTOfl HCnOJIb30BaHHH 

25 BbimeynoMHHyTofi KarajiHTHHecKOH chctcmbi He cnoco6crByeT raapHpOBaHHio n- 
Kap6oKCH6eH3ajibflerH,aa b n-TOJiynjioByio KHCJioTy, a BMecro 3Toro coaeHCTByeT 
AeKap6oHHjrapoBaHHio n-Kap6oKCH6eH3ajibflerH^a b 6eH3ofiHyio KHCJioTy, KOTopaa 
HBjmercH 6onee pacreopHMOH b BO«e, neM n-TOJiynjioBan KHCjiOTa, h TaxnM o6pa30M 
JierHe, hcm n-TOJiyHjioBaa KHCjiOTa, OTflejinerc* ot TepetjmuieBofi khcjiotbi npn 

30 KpHCTaJUIH3aUHH nOCJieOTefl. 3TO II03BOJWeT C 6oJIbIHHM 3KOHOMHHeCKHM 3<j)(})eKTOM 

OHHmaTb pacraop TepetjrraJieBofi KHCjioTbi c 6ojiee bmcokhm co#ep;*caHHeM 
n-Kap6oKCH6eH3ajib^enma. . 

4 * ' 
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HaH6ojiee 6jih3khh cnoco6 ohhctkh onncaH b [nar. B e jih ko 6p HTarcHH 
X° 1578725, 1980], rae aBropu npeflJiaraiOT Hcnonb30BaTb KaTajm3aTopi>i, 
BKJiioHaiomHe 2 hjih 6ojiee Merajijia, tskhx kek Pt, Pd, Rh, Ru, Os, Ir, Fe, Ni, Co, Cr, 
Mn h U, b KOTopbix oahh H3 MerajuioB - Pd hjih Pt. B yica3aHra>ix KarajiroaTopax 
5 Merajuibi HaxoAHTca b BHjje cnjiaBa, (J)H3hhcckoh CMecn hjih HaHeceHti Ha 
yrjiepoflHyio noflJioaocy - aKTHBHbiH yrojib (rpaHyjibi pa3MepoM ot 3 jjo 6 mm). 
FHApooHHCTKy npoBOflOT o6pa6oTKOH pacTBOpa TepecJrrajieBoft khcjiotm BoaopoflOM 
b npHcyTCTBHH yica3aHHbix KaTajiH3aTOpOB npn noBbiuieHHbix TeMnepaTypax (280°C) 

H flaBJieHHH (~ lOOaTM.). ClCOpOCTb rHflpHpOBaHHH B ITpHCyTCTBHH 

10 6HMeTajuiHHecKoro KaTajiH3aTopa (0.4%Pd-0.1°/oPt)/C, OTHeceHHaa k 1 rpaMMy 
KaTajnoaTopa, Ha 20% Bbime, neM npn ncnojib30BaHHH 0.5%Pd/C. 

TaKHM o6pa30M, cbipaa TepeifrrajieBaa KHCJiora, co^ep^camaH n- 
Kap6oKCH6eH3ajibflerH^ h /jpyrae npHMecn, mokct 6brrb onnmeHa rHflpnpoBaHHeM 

HajJ Tpa^HUHOHHO npHTOTOBJieHHblMH KaTaJIH3aTOpaMH Ha OCHOBe MeTajIJIOB VIII 

1 5 rpynnbi, HaHeceHHbix Ha ymepoa. 

H3o6peTeHHe peuiaer 3aaany co3AaHHH cejieicrHBHbix h crra6HJibHbix 
KaTajiH3aTopoB h npoueccoB, b KOTopbix 6bi cbipaa TepetJrrajieBaa KHCJicrra c 
bwcokhm HanajibHbiM coaep^caHHeM n-Kap6oiccH6eH3ajibflerima cejiemrHBHO 
rnjipHpoBajiacb b n-TOJiynjiOByio KHCJiOTy hjih/h fleicap6oHHJiHpoBajiacb b 

20 6eH30HHyK> KHCJiOTy C HH3KHM OCTaTOHHbIM coflep^caHHeM n- 

3aaana pemaerca cjiejjyioiuHM o6pa30M: Hcnojib30B aHHCM b cnoco6e 

OHHCTKH Tepe(|)TaJieBOH KHCJIOTbl KaTaJIHTHHeCKOH KOMII03imHH, BKJHOHaJOmeH 

KpHCTajuiHTbi KaTajiHTHHecKH aKTHBHoro najuiajxna hjih najiJia^HH h, no KpaHHefl 
25 Mepe, oototo Merajuia VIII rpynnbi IlepHOOTHecKOH Ta6nHHbi 3JieMeHTOB, 
HaHeceHHbie Ha noBepxHOcrb yrjiepoiiHoro MaTepnajia, rjxe b KaHecrae yrjiepojjHoro 
MaTepnajia HcnojiB3yioT Me3onopHCTbiit rpac^HTonofloSHbiH MarepHaji co cpejmHM 
pa3MepoM Me3onop b HHTepBane ot 40 no 400 A, aojiefi Me3onop b o6meM o6beMe 
nop He MeHee 0.5 h creneHbio rpa4>irronoflo6HH He MeHee 20%, b kotopom 
30 KpHCTajuiHTbi MerajuioB pacnpeaejieHbi b o6i>eMe rpaHyji yrjiepojmoro MaTepnajia 
Taic, hto6w MaKCHMyMbi pacnpezieneHHH 3thx KpHcrajuiHTOB HaxoziHJiHCb Ha 
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paccroKHHH ot BHemHeiS noBepxHocra rpaHyjiBi, cooTBercTByioineM 1-30% ee 
pajmyca. 

KaTajurrHMecKaH ko Mno3 hiihh BKJnonaeT KpHCTajunrrbi najuiajmn h pojma, 
hjih najuia^H* h pyremw, hjih najinazms h njiaTHHbi; o6mee coAep;>KaHHe MerajuioB 
5 H3MeHHercH b npe^ejiax ot 0.1 3.0 Mac. %, BecoBoe oxHoiueHMe najuiajmn k 
jxpyvuM MeraJuiaM lOMeHaerca b npe/xejiax ot 0. 1 no 10.0. 

3a#ana peniaerc* Taioice pa3pa6oTKOH cnoco6a npnroTOBjieHHH 

KaTaJIHTHHeCKOH KOMn03HHHH JU15L OHHCTKH Tepe(f)TaJieBOH KHCJIOTbl HaHCCeHH6M 

KaTajiHTHHecxH aKTHBHoro najiJiajfHH hjih najuiaaH* h, no KpamieH Mepe, oototo H3 
10 MerajuioB VTII rpymibi Ha noBepxHOcn> rpaHyji yrjiepoflHoro HocHTejm, npn 
KOHTaicre yKa3aHHbix rpaHyji c boehbim pacrBopoM cojiefi najuiazm* hjih cojiefi 
najiJiamiH h no Kpaifriefi Mepe oototo H3 MeTajuiOB VIII rpymrbi c nojiy^eHHeM 
npejiniecTBeHHHKa "cojib Merajuia - nopHCTbifi yniepoA", b KOTopofi 
npeauiecTBeHHHK cyraaT h o6pa6aTbiBaK>T BOCcraHOBHTejieM b KOJinnecTBe, 
15 no craroHHOM juw BOCcraHOBJieHHH noBepxHocrabix cojiefi MerajuioB no 
KpHCTajuiHTOB MeTajuiOB, rae b KanecTBe yrjiepozmoro MaTepnajia Hcnojn>3yiOT 
Me3onopHCTbifi rpa4)HTonoflo6HBiH MaTepHaji co cpezmHM pa3MepoM Me3onop b 
HHTepB ajie ot 40 no 400 A, aojiefi Me3onop b o6meM o6i>eMe nop He MeHee 0.5 h 
crreneHbio rpa<|>HTono;io6HH He MeHee 20% c nojiyneHHeM MOHOMerajuiHHecicoro hjih 
20 6HMerajuiHHecKoro KaTajimaTopa. 

YKa3aHHyK) KaTajiHTHHecxyio KOMno3Hmno totobht c Hcnojib30BaHHeM 
OAHoro H3 cjieflyiomnx npejmiecrBeHHHKOB MerajuioB: 

H 2 PdCl4 hjih Pd(N0 3 )2; 

HsPdCU h RuOHCb hjih RuNO(N0 3 )3; 

25 Pd(N0 3 )2 h RuOHCl 3 hjih RuNO(N0 3 ) 3 . 

JJjlX npHTOTOBJieHHH yKa3aHHOH KaTaJIHTHHeCKOH KOMn03HIIHH HCnOJIK3yK)T 

a30THOKHCJH>ie pacTBopw cojiefi najuiaann h/hjih pyreHHa c KOHueirrpauHeH 
cBo6ozmofi a30THofi KHCJioTbi ot 37 no 170 r/ji. BHMerajuiHHecKHe KaTajuoaTopbi 
roTOBjrr coBMecrm>iM HaHeceHHeM npe^niecTBeHHHKOB MerajuioB, hjih 
30 nocjieaoBaTejibHbiM HaHecemieM np eflni ecra eHHHKO b MerajuioB. 

™ : - - 6 v- ' 
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Mbi HanuiH, hto TaKofl KaTajiH3aTop Moacer 6bm> nojiyneH, ecjm moho- hjih 
6nMerajuiHHecKHe nacTHUbi MerajuioB VDI rpynmi HaHecra Ha noBepxHocrb 
yrjiepoOTbix MarepHajiOB, HMeiomHX cpeaHHH pa3Mep nop ot 40 jjo 400 A h 
3HaHHTejiBHyio (ot 20 jio 60%) creneHB rpa4>HTonoflo6HH; npH 3tom yxa3aHHbie 
5 MerajuiHHecKHe Hacnmbi pacnpeaejienbi no o6i>eMy rpaHyjibi yrjiepojmoro 
HocHrejM Tax, hto MaxcHMyMbi hx pacnpeaejieHH* HaxoflHTca Ha paccroHHHH ot 
BHeuiHefi noBepxHOCTH yxa3aHHOH rpaHyjiti, 3XBHBajieHTHOM ot 1 ao 30% ee 
paflHyca. 

B KanecTBe BbmieynoMHHyTbix ymepoflHbix MarepaaJiOB MoryT BbicrrynaTb 
10 hochtcjm, npHTOTOBJieHHbie TepMHHecKOH o6pa6oTKoii njiacrMacc, a Taioxe 
CHHTe3HpyeMbie no cnetcaajibHOH TexHOJiornn H3 ra30o6pa3Hbix yrjieBo^opoflOB 
(V.A. Likholobov et al., ReactKin.Cat.Lett., v.54, 2 (1995) 381-411), a hmchho, 
Cn6yHHT, KBY h pa3JiHHHbie KOMno3 HTbi Ha hx ochobc B Ta6jiHiie 1 npeacraBjieHbi 
(|)H3HKO-xHMHHecKHe xapaxrepHCTHKH paaa yrjiefi. CBefleHHbie b Ta6jiHuy aaHHbie 
1 5 CBHflerejibCTByiOT, hto BbiineynoMHHyTbie yraepojmbie MarepHajibi no Ha6opy TaKHX 
napaMerpoB xax V ue30 TVz h K pe3KO OTJiHnaioTCH or o6mhho npHMeHaeMbix j\nx 
nonyneHH^ xaTaJiraaTopoB rHapooHHCTKH TepecfrraneBOH xhcjiotm Tpa#HJUHOHHbix 
aKTHBHbix yrjiefi, npHTOTOBjieHHbix H3 pacraTejibHbix, >KHBOTHbix hjih MHHepajibHbix 

HCTOHHHXOB, npeOTOHTHTCJIbHO XOKOCOBblX aXTHBHBIX yTJiefi, KOTOpbie 

20 Hcnojib3yK)TCH jxnx npHTOTOBjieroifl TpaaHiraoHHbix xarajiroaTopoB rHXipOOHHCTXH 
Tepe(|)TajieBOH xhcjiotm. 

Mbi Taic»ce HaimiH, hto, ecjm b nopax Taxnx ymepoxiHbix MarepHajiOB 
peajnooBaTb pacnpeaejieHHe nacmm ~ Merajuia (MerajuioB) no o6i>eMy rpaHyjibi 
HocHTejia Tax, hto MaxcHMyM (MaxcHMyMbi) pacnpezxeJieHH* 6yaeT HaxoziHTbca Ha. 

25 paccTOHHHH ot BHemHefi noBepxHOcra rpaHyjibi, cooTBercTByiomeM 1-30% ee 
pajmyca, to Taxofi xaTaji H3 aTop o6jia^aeT noBbiiueHHbiM cpoxoM cjiy^xobi npH 
MHoroxpaTHOM Hcnojib30BaHHH. Oco6eHHO 3tot 3(|)(|)eKr -npoHBjiaercfl npH 
Hcnojib30BaHHH b xanecrBe MerajuioB VIII rpynnbi najuiajnw h pyTeHHH. KpoMe 
Toro, coBMecTHoe npncyTCTBHe b xaTajiraaTope najuia^nH h pyreHHa npHBoairr x 

30 3<|)(|)exTy CHHepnaMa, He a^zmrHBHoro pocra axTHBHocrH xarajuoaTopa, oco6eHHO b 
tom cjiynae, ecjra MaxcHMyMbi pacnpejjejieHH* nacrHn 3thx MerajuioB Haxofljrrca b 
o6jiacTH, npHJieraiomefi x BHeiimeH noBepxHOCTH rpaHyji xaTajiH3aTopa. 
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Mm HanuiH TaicKe, *rro npH TaKOM pacnpe^ejieHHH nacTHu najuiajmn h 
pyrexia b rpaHyjie Me3onopHcroro yrjiepoOToro MaTepHajia bo3mo>kho 3aMemm> 
nacxb najijiaana Ha pyreHHH, hto npHBoxiHT He tojibko k 6ojiee hh3koh ctohmocth 
KaTaJiH3aTOpa (nocKOJibicy pyTeHHH 3HaHirrejibHO aeineBjie najijiajma), ho h k 
5 H3MeHeHHio cooTHomerow KOHueHTpaijHH n-TOJiynjioBOH h 6eH30HHofi khcjiot, 
KOTopBie hbjihiotch npoayicraMH npeBpamemiH n-Kap6oKCH6eH3ajn> ( zjerHfla, b 
cropoHy nocjieOTeg, hto 6jiaronpHSTCTByer flocraiaceHHK) 6ojiee Bbicoicoro KanecrBa 
nojiynaeMofi KpHCTajuiHHecicoH Tepecj)TajieBOH khcjiotbi. 

JlflK nojiyneHH* BbinieynoMKHyrbix KaTajiH3aTOpOB, to ecrb KaTajiH3 aTopOB, 
10 co^ep^caimix moho - hjih 6HMexajuiHHecKHe nacTHUBi najuia^HH h pyreHHH, 
HaHeceHHbie Ha noBepxHOCTb yrjiepoflHbix HOCHTejiefl, mo^cho Hcnojib30Ban> 
xopomo H3BecTHbie b jiHTepaType Meroabi, TaKHe KaK nporranca Hocnreji* 
pacrBopaMH pa3JiHHHbix cojiefi najuiajjH* h pyTeHHH. OAHaico, Kax 6mjio HafiaeHo, 
jiynniHe KaTajncaTopbi nojiynaioTCH, ecjiH Hcnojib30BaTb Merofl HanbDieHHH khcjiwx 
15 pacrBopoB cojiefi najuiafliw h pyreim* Ha nozpconaiuHH yrjiepoAHbifi HocHTejib c 
nocjieayiomeH o6pa6oTKOH HaHeceHHbix npeauiecTBeHHHKOB Merajuia BoaopoaoM. 

IlpHBefleHHbie rotace npHMepbi 1-35 xapaKTeproyiOT KaTajiHTHHecKHe 
KOMno3HimH h cnoco6bi hx nojiyneHHH. Hb hhx npHMepbi 7, 30-34 jmihi fljia 
cpaBHeHHH, a npHMepbi 8 h 35 npHBeaeHbi b KaHecrae npoTonma. npHMepbi 36-39 
20 orracbiBaiOT HcnoJib3yeMbie cnoco6bi ohhctkh Tepe<|)TajieBOH KHCJiorbi. 
AHajiHTHHecKHe pe3yjibTan>i no xapaicrepy pacnpeaeneHH* MerajuranecKHX Hacrmj 
BHyTpH rpaHyjibi Hocirrejia h KanecTBy TepecJmuieBofi khcjiotbi, oHHmeHHofl c 
Hcnojib30BaHHeM npeflJiaraeMbix KaTajiHTHHecKHx KOMno3HUHH, npeflcrraBJieHbi b 
Ta6jumax 2-6. 

25 UpuMepLB UHjmHflpHHecicHH BpamaeMbifi peaicrop 3arpy^caiOT 50 r 

yraepozmoro HOCHreji* MapKH Sibunit 1 (aaHHbie o ero (Jjhshko-xhmhhcckhx h 
TeKcrypHbix CBOHCTBax npHBeaeHbi b Ta6jnme 1). 3aecb h b cjieayioinHx npHMepax 
HocHTejib npeflBapHTejibHo OHnmaiOT ot nbum KmiHHeHHeM b OTCTHJuinpoBaHHOH 
BO^e. 3aTeM BbnpyacaiOT Ha chto c pa3MepoM hhchkh 1 mm, npoMbmaiOT 

30 OTCTHJumpoBaHHofi BOflofi h cymaT npH 120°C no nocro*HHoro Beca. BoziHbie 
pacTBopw Na 2 C0 3 (0.364 moWji; 13 mji) h H 2 PdCl 4 (0.182 mojil/ji; 13 mji) c 

OflHHaKOBOH 06beMHOH CKOpOCTblO (2.5 MJl/MHH) B MOJIHpHOM COOTHOHieHHH 

" : : r 8 - - . 
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Na 2 C0 3 : H 2 PdCU =2:1 nonaioT b (|)opcyHKy h noJiyneHHyio CMecb pacnbuiaiOT b 
peaicrop. KaTajiH3aTop Bbirpy:>KaK)T h cymaT noa BaieyyMOM npH 75°C ao 
nocTOHHHoro Beca. riocjieayiomyK) onepamno BOccraHOBJieHHa npoBoaaT b 
Tpy6naTOM peaicrope b TOKe Boaopoaa npH TeMnepaType 250°C b TeneHHe 2 nacoB. 
5 CHHacaiOT TeMnepaTypy c 250°C no 40°C, npn 3tom npw 110°C BbiTecHHiOT 
BOflopofl a3cnroM. KaTajiH3aTop npoMbraaioT otcthji jrapo BaHHO h boaoh no 
OTcyrcTBiw peaituHH c AgN03 Ha hohbi xjiopa b npoMbiBHbix BO^ax h cymaT non 
BaxyyMOM npH 75°C no nocTOHHHoro Beca. Ilojiy^aioT KaTajimaTop Pd/Sib.l c 
coaep^caHHeM namiasHH 0.5 Mac. %. 

10 3jieiopoHHoe Mincpo30HOTpoBaHHe rpaHyji KaTaJiroaTopa npoBOjurr 

cxaHHpo b aHHCM cpe3a rpaHyji no OTaMerpy Ha MHKpoaHajiroaTope MAP-3 30hjjom 
OTaMerpoM 1-2 mkm npH ycicopaiomeM HanpaxceHHH 20 kB h TOKe 20-30 hA. B 
KanecTBe xapaicrep hcthkh pacnpeAejiemm aicrHBHoro KOMnoHeHTa no 3epHy 
KaTajiH3aTopa HcnojiMyiOT napaMerp A, xapaKTepireyioiUHH TOJimHHy aicrHBHoro 

1 5 cjioa Merajuia b mkm Ha 1/2 bhcotw nmca. 

flaHHwe no pacnpeflejiemuo nacrHU najuiazxim h pyreHHfl b KaTajiH3aTopax, 
npHTOTOBJieHHbix b cooTBercTBHH c npHBeaeHHbiMH b HacTOHiueM naTeHTe 
npHMepaMH, npeflcraBjieHbi b Ta6jume 2. 

ITptdMep 2. KaTajimaTop roTOB^rr xaic b npHMepe 1, ho bmccto boahoto 
20 pacrBopa H 2 PdCl 4 Hcnom>3yiOT RuOHCl 3 (0.191 mojii>/ji; 13 mji), a KOHiieHTpamw 
pacraopa Na 2 C0 3 (13 mji) cooTBeTCTByer 0.382 moWji; Na 2 C0 3 : H 2 PdCl 4 =2:1. 
riojiynaioT KaTajnoaTop Ru/Sib. 1 c coAep>fcaHHeM pyreHH* 0.5 Mac. %. 

IJpuMep 3. KaTajiJoarop roTOBar cobmccthbim HaHeceHHeM Ru h Pd c 
Hcnom>30BaHHeM b KanecTBe npezmiecrBeHHHKOB MerajuioB boahbix pacrBopoB 
25 RuOHCl 3 h H 2 PdCl4, cooTBercrBeHHO. JXnx 3Toro b UHJiHHApHnecKHH BpainaeMbiii 
peaicrop 3arpyacaiOT 50 r yraepoAHoro hochtcjih Mapicn Sibunit 1. 13 mji boahofo 
pacraopa Na 2 C0 3 (0.371 mojib/ji) h 13 mji H 2 PdCl4 (0.109 MOjib/ji)+RuOHCl 3 (0.076 

MOJIb/jl) C OOTHaKOBOH 06-beMHOH CKOpOCTbK) , (2.5 MJI/mHH) B MOJLHpHOM 

cooTHonieHHH Na 2 C0 3 : (Ru + Pd) =2:1 noaaiOT b <|)opcyHKy H nojiyneHHyio CMecb 
30 pacra>ijMK)T b peaicrop. KaTajiH3aTop BbirpyacaiOT h cymaT no a BaicyyMOM npH 70 °C 
AO nocroHHHoro Beca, IIocJieayiomHe onepamm BOCcraHOBjieHHH, npoMbiBKH h 
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cyniKH aHajioraHHW npHMepy 1. riojiynaiOT KaTajiH3aTop (Ru-Pd)/Sib.l c 
coaep^caHHeM pyreHHfl 0.2 Mac. % h najuiajwa 0.3 Mac. %. 

IJpuMep 4, B UHJiHHapHHecKHfi BpauiaeMbiH peaicrop 3arpy>KaiOT 50 r 
yrnepOOToro HocirrejiH MapKH Sibunit 1. 26 mji a30THOKHCJioro BOflHoro pacreopa 
5 Pd(N03)2 (0.091 mojib/ji) c KOHueirrpauHeH cbo6o#hoh HNO3, paBHOH 170r/ji, 
noflaiOT b <J)opcyHKy h nojiyneHHyio CMecb pacnbijiaioT co CKopocreio 5 mji/mhh b 
peaicrop. 06pa3eu noMemaior b Tpy6HaTbiii peaicrop h cyniaT b tokc B03,ayxa npn 
noBwuieHHH TeMnepaTypti b TeneHHe 1 naca no 120°C h BbmepacHBaiOT npH 3toh 
TeMnepaType eme 2 naca. 3aTeM B03#yx 3aMeRHiOT Ha a30T h noBbiuiaiOT 

10 TeMnepaTypy no 250°C (npH 3toh TeMnepaType npoTeicaeT pa3JioaceHHe Pd(N03)2 no 
OKCHAa najuiajjHH). B 3thx ycjiOBRax o6pa3eu Bbizxep^KHBaiOT 3 naca, 3aTeM 
oxjiaacaaioT no 150°C. flajiee npH 3toh TeMnepaType a30T 3aMemaioT Ha Boaopoa h 
BOCCTaHaBjiHBaiOT KaTajiraaTop 1 nac npH 150°C c nocjieayiomHM noflbeMOM 
TeMnepaTypbi no 250°C h Bbmepaocofi npn stoh TeMnepaType 2 Haca. CHH^caiOT 

15 TeMnepaTypy c 250°C no 40°C, npn stom npH 110°C BbrrecHHK>T Boaopoa a30TOM. 
nojiynaiOT KarajiH3 aTOp Pd/Sib.l c coaepacaHneM najuianira 0.5 Mac. %. 
OpHTOTOBJieHHbiH thkhm cnoco6oM KaTajiH3aTop Hcnojib3yK)T b npHMepax 24, 25 
npH cHHTe3e GHMerrajuiHHecKHX KaTaJiH3 aTopoB . 

ITpuMep 5. KarajnoaTOp totobht Kax b npHMepe 4, ho bmccto a30THOKHCJioro 
20 BOflHoro pacreopa Pd(NC>3)2 HcnoJib3yiOT 26 mji a30THOKncjioro Boxmoro pacreopa 
RuNO(N03)3 1 (0.091 moWji) c KOHijeHTpaimeH cboSojwoh HNO3, paBHOH 170 t/ji. 
nojiynaioT KaTajra3aTop Ru/Sib. 1 c coaepacamieM pyreHHH 0.5 Mac. %. 

JJptiMep 6. KaTajiH3aTop totobht coBMecrabiM HaHeceHHeM Ru h Pd c 

HCn0JIb30B2LHHeM B KaHeCTBe npeAllieCTBeHHHKOB MeTaJIJIOB BOflHbDC a30THOKHCJIbIX 

25 pacreopOB RuNO(N03)3 h Pd(N03)a, cooTBercrBeHHo. Jlflx 3roro b 
UHJiHHApHHecKHH BpamaeMbifi peaicrop 3arpy»caK>T 50 r yrjiepoflHoro Hoarrejw 
MapKH Sibunit 1. 26 mji a30THOKHCJioro Bojmoro pacreopa RuNO(N0 3 >3 (0.038 
moWji) + Pd(N03)2 (0.054 MOJib/ji) c KOHueirrpaiiHeH cbo6ootoh HNO3, paBHOH 
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170i7ji, no^aiOT b <J>opcyHKy h pacnbuunoT co CKopocn>io 5 mji/mhh b peaicrop. 
FIocjieflyiomHe onepamiH cyniKH, npoxajiKH h BoccrraHOBJieHHfl aHajioranitbi 
npHMepy 4. riojiynaiOT KaTajiH3aTop (Ru-Pd)/Sib. 1 c conep^KaroieM pyreim* 0.2 Mac. 
% h najuia^HH 0.3 Mac. %. 

5 TIpuMep 7 (cpaeuumejibHhiu) . KaTajnoaTop totobht KaK b npHMepe 4, ho 

BMecro yrjiepo,imoro Hocirrejifl MapKH Sibunit 1 HcnojiMyioT KOKOCOBbiH yrojib CG- 
5. IlojiyMaiOT KaTajiroaTOp Pd/CG-5 c coaepacaHHeM najuiaaHH 0.5 Mac. %. 

IlpuMep 8 (npomomun). KarajmaaTop roTOBAT KaK b npHMepe 3, ho BMecro 
yrjiepoaHoro HOCHrejra MapKH Sibunit lHcnojiKjyKrr kokocobwh yrojn> CG-5. 
10 riojiy^aiOT KaTajiH3aTop (Ru-Pd)/CG-5 c coaepacaHHeM pyreHHH 0.2 Mac. % h 
najuianHfl 0.3 Mac. %. 

riptiMep P. KaTajiH3aTop totobht KaK b npHMepe 3, ho b (})opcyHKy nonaiOT 
13 mji BOOToro pacraopa Na 2 C03 (0.366 moWji) h 13 mji H 2 PdCl 4 (0.145 
MOJib/ji)+RuOHCl 3 (0.038 mojib/ji); Na 2 C0 3 : (Ru + Pd) =2:1. ELojiynaiOT 
15 KaTajiH3aTop (Ru-Pd)/Sib.l c co^ep^caHHeM pyreHH* 0.1 Mac. % h najuiaziHJi 0.4 
Mac. %. 

IJptiMep 10. KaTajtH3aTop totobht KaK b npHMepe 3, ho b <|)opcyHKy noaaiOT 
13 mji BOOToro pacraopa Na 2 C0 3 (0.376 mojib/ji) h 13 mji H 2 PdCl4 (0.073 
mojii>/ji)+RuOHC1 3 (0.115 mojib/ji); Na 2 C0 3 : (Ru + Pd) = 2:1. riojiynaioT 
20 KarajiH3aTop (Ru-Pd)/Sib. I c coflep>KaHHeM pyreHiLa 0.3 Mac. % h najuiazma 0.2 
Mac. %. 

TIpuMep 11. KaTajiraaTop totobot KaK b npHMepe 6, ho b 4>opcyHKy noaaioT 
26 mji a30THOKHCJioro BOOToro pacrBopa RuNO(N0 3 ) 3 (0.019 mojib/ji) + Pd(N0 3 )2 
(0.073 mojib/ji) c KOHueinpaijHeH cbo6ootoh HN0 3 , paBHoii 170r/ji. nojiynajOT 
25 KaTajiH3aTop (Ru-Pd)/Sib.l c coaep:acaHHeM pyreHHa 0.1 Mac. % h nanjiaaHH 0:4 
Mac. %. 



1 RuNO(N0 3 )3 roToaar ynapHBaHKeM jyo cHponoo6pa3Horo coctohhhh BO/moro R11OHCI3, 
pacTBopeHHeM ocTanca b KOHuempHpoBaHHOH HNO3, c nocjieAyioiUHM ynapHBamieM pacrBopa no 
CHponoo6pa3Horo coctohhhh. 3aTeM noGaBjunoT KOHneirrpHpoBaHHyK) HN0 3 h bhobb ynapHBaior. 
OcraTOK pacTBopjnoT b boot no Heo6xozmMOH KOime HrpaixHH Ru. 
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npuMep 12. KaTajiH3STop totobjit kek b npHMepe 6, ho b (fcopcymcy noaaiOT 
26 mji a30THOKHCJioro BOflHoro pacTBopa RuNO(N0 3 ) 3 (0.057 moWji) + Pd(N0 3 ) 2 
(0.036 moWji) c KOHuempauHeg cbo6ootoh HN0 3 , pasHOH 170 r/ji. IIojiyHaiOT 
Kanunoaxop (Ru-Pd)/Sib. 1 c coaepacaHHeM pyreHHH 0.3 Mac. % h najuiaara 0.2 

5 Mac. %. 

npuMep 13. KaxajncaTop roroBar K a K b npHMepe 5, ho ncnojibsyiOT 26 mji 
aaoTHOKHCjioro BoaHoro pacrsopa RuNO(N0 3 )3 (0.038 mojib/ji) c KOHneHTpaiweH 
cbo6ootoh HN0 3 , paBHOfi 53 r/ji. nojiynaioT KaxajucaTop Ru/Sib.l c coaepacaHneM 
pyreHHa 0.2 Mac. %. ripHroTOBjieHHbiH TaKHM cnoco6oM KaTajima-rop HcnojibsyioT b 
10 npHMepe 1 8 npn CHHTe3e 6HMerajuiHHecKHx KaTajiH3aTopoB. 

npuMep 14. KaTajmsa-rop roTOBjrr K ax b npHMepe 13, ho Hcnojn> 3 yiOT 26 mji 
aaoTHOKHCJioro BoaHoro pacrsopa RuNO(N0 3 )3 (0.038 mojib/ji) c KomieHrpauHeH 
cbo6ootoh HN0 3 , paBHOfi 170r/ji. riojiynaioT KarajrasaTop Ru/Sib.l c 
coaepacaHHeM pyremia 0.2 Mac %. ripHroTOBjieHHbiH TaKHM cnoco6oM KarajiHaarop 
1 5 HcnojibayioT b npHMepe 1 9 npn CHwrese 6HMerajuiHHecKHX KaTajinsaTopoB. 

TIpuMep 15. KaTajiH3aTop roTOBjrr KaK b npHMepe 4, ho Hcnojib3yioT 26 mji 
aaoTHOKHCJioro BoaHoro pacrsopa Pd(N0 3 ) 2 (0.054 mojib/ji) c KOHueHrpanHeH 
cbo6ootoh HNO,, paBHOH 53 r/ji. nojiynaioT KaTajinaaTop Pd/Sib.l c coaepacaHHeM 
najuiaaiw 0.3 Mac %. ripHroTOBjieHHbiH TaKHM cnoco6oM KaTajncaTop Hcnojib3yioT 
20 b npHMepax 20, 22 npn cmrrese 6HMeTajiJiHHecKHX KaTajneaTopoB. 

Ilptmep 16. KaTajucaTop roTOBsrr KaK b npHMepe 15, ho Hcnojib3yK>T 26 mji 
asoTHOKHCJioro BOOToro pacTBopa Pd(N0 3 ) 2 (0.054 mojib/ji) c KomieHrpauHeH 
cbo6oahoh HN0 3 , paBHOfi 170 r/ji. nojiynaioT KaTajiHsarop Pd/Sib. 1 c coaepacaHHeM 
najijiaaiw 0.3 Mac %. npHTOTOBjieHHWH TaKHM cnoco6oM KaTajiroaTop Hcnojib3yioT 
25 b npHMepe 21 npn cHHTe3e 6HMerajijiHHecKHX KaTajiH3aTopoB. 

IJpuMep 17. KaTajocaTop i-otobjit KaK b npHMepe 1, hob (popcyHKy nojiaioT 

C OUHHaKOBOH o6beMHOH CKOpOCTBIO (2.5 MJl/MHH) B MOJWpHOM COOTHOIlieHHH 

Na 2 C0 3 : H 2 PdCL, = 2:1 BoaHbie pacTBopbi Na 2 C0 3 (0.2 18 moWji; 13 mji) h H 2 PdCL, 
(0.109 moWji; 13 mji). nojiynaic-T KaTajiroaTop Pd/Sib.l c coaepacamieM najuiaaiw 
30 0.3 Mac. %. npHTOTOBjieHHbiH TaKHM cnoco6oM KaTajiH3aTop Hcnojib3yiOT b npHMepe 
23 npn CHHTe3e 6HMerajijiHHecKHx KaTajiH3aropoB. 
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UpuMep 18. KaTajnoaTop totobht KaK b npHMepe 17, ho BMecro Sibunit 1 
HcnoJib3yiOT Ru/Sib.l H3 npHMepa 13. IlojiyHaiOT KaTajiH3 arop Pd/Ru/Sib.l c 
coflepacaHHeM pyTeHHH 0.2 Mac. % h najuiajma 0.3 Mac. %. 

TIpuAtep 19. KaTajiH3aTop roTOB^rr KaK b npHMepe 1 5, ho BMecro Sibunit 1 
5 HcnojiMyiOT Ru/Sib.l H3 npHMepa 14. nojiynaiOT KaraJiH3 aTOp c Pd/Ru/Sib.l 
coAep^KaHHeM pyreHH^ 0.2 Mac. % h najijia#H* 0.3 Mac. %. 

IJpuMep 20. KaTajiH3aTop totobht KaK b npHMepe 2, ho b ^opcyHKy noaaioT 

C O^IHHaKOBOH o6l>eMHOH CKOpOCTbK) (2.5 MJl/MHH) B MOJIHpHOM COOTHODieHHH 

Na 2 C03 : RuOHCl 3 =2:1 BoaHbie pacrBopti Na 2 C0 3 (0.152 moWji; 13 mji) h 
10 RuOHCb (0.076 mojib/ji; 13 mji), a BMecro Sibunit 1 Hcnojn>3yK)T Pd/Sib.l H3 
npHMepa 15. ITojiyHaiOT KaTajiH3aTop c Ru/Pd/Sib.l co^epacaHHeM pyTeHHH 0.2 Mac. 
% h najuiajma 0.3 Mac. %. 

IJpuMep 21. KaTajiH3aTop totobot KaK b npHMepe 13, ho BMecro Sibunit 1 
Hcnojib3yK)T Pd/Sib.l H3 npHMepa 16. riojiynaiOT KaTajiH3 aTO p c Ru/Pd/Sib. 1 
15 coaepacaHHeM pyreHHH 0.2 Mac. % h najiJiajtfta 0.3 Mac. %. 

UpuMep 22. KaTajiH3aTop totobot KaK b npHMepe 14, ho BMecro Sibunit 1 
HcnojiMyiOT Pd/Sib.l H3 npHMepa 15. riojiynajOT KaTajiroaTop c Ru/Pd/Sib.l 
co^ep^caHHeM pyreim* 0.2 Mac. % h najuiaaH* 0.3 Mac. %. 

UpuMep 23. KaTajiH3aTOp totobht KaK b npHMepe 13, ho BMecro Sibunit 1 
20 HcnojiKjyiOT Pd/Sib.l H3 npHMepa 17. riojiynaiOT KaTajiroaTop c Ru/Pd/Sib.l 
coaepacaHHeM pyreHHH 0.2 Mac. % h najmanH* 0.3 Mac. %. 

TIpxiMep 24. B uHJiHHupHHecKHH BpamaeMbifi peaicrop 3arpyacaK)T 50 r 
Pd/Sib.l, npHroTOBJieHHoro iB npHMepe 4. BoziHfeiH pacraop H 2 PtCl6 (0.0099 mojil/ji; 
26 mji) noaaiOT b ^opcymcy h pacrrbijunoT co CKopocrtio 5 mji/mhh b peaicrop. 
25 riocjie^yiomHe onepamra BoccraHOBJieHH*, npoMbiBKH h cyuiKH aHajiorHHHbi 
npHMepy 1. TIojiyHaioT KaTajuaaTop Pt/Pd/Sib.l c coaepacaHHeM ruiaraHbi 0.1 Mac. 
% h najuia^HH 0.5 Mac. %. 

TIpuMep 25. KaTajra3aTop totobot KaK b npHMepe 24, ho BMecro I^PtCU 
Hcnojib3yK)T boahbih pacraop RhCb (0.019 mojib/ji; 26 mji). IlojiyHaiOT KaTajiH3aTop 
30 Rh/Pd/Sib.l c coaepacaHHeM poflHH 0.1 Mac. % h najuiajmn 0.5 Mac. %. 

13 
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TIpuMephj 26-27. KaTajiroaTopM roTOB^rr KaK b npHMepe 4, ho KOHueHTpamra 
cbo6ootoh HNO3 cocraBjraer 37 r/ji (npHMep 26) h 147 r/ji (npHMep 27). IIojiyHaiOT 
KaTajiH3aTOpbi Ru/Sib.l c coaepacaHHeM najuiaaiw 0.5 Mac. %. 

TJpuMep 28. KaTajiM3aTop roTOB^rr xax b npHMepe 1, hob (J)opcyHKy noaaiOT 
5 13 mji bootoix) pacTBopa Na 2 C0 3 (0.727 mojib/ji) h 13 mji H 2 PdCU (0.363 mojib/ji); 
Na 2 C0 3 : Pd =2:1. riojiynaiOT KaTajiraaTop Pd/Sib.l c coflep^KaHHeM najuiaxiHfl 1.0 
Mac. %. 

IIpuMep 29. KaTajiH3aTop totobot KaK b npHMepe 1, hob (|)opcyHKy no^aiOT 
13 mji Bo^Horo pacreopa Na 2 C0 3 (1.453 mojib/ji) h 13 mji H 2 PdCl4 (0.727 mojil/ji); 
10 Na 2 C0 3 : Pd = 2:1. IlojiyHaiOT KaTajnoaTop Pd/Sib.l c coaepacaHHeM najuiajwa 2.0 
Mac. %. 

IJpuMep 30 (cpaeHumejibHbiu) . KaTajiH3aTop totobht icax b npHMepe 4, ho 
BMecro yraepoOToro HOCHTejra MapKH Sibunit 1 HcnojitayioT aicrHBHMH yrojib AP-B. 
nojiynaioT KaTajiH3 aTOp Pd/AP-B c coaepacaHHeM najuia^HH 0.5 Mac. %. 

15 IJpuMep 31 (cpaenumejibHhiu) . KaTajiH3aTop totobht KaK b npHMepe 4, ho 

BMecro yrjiepo^Horo hochtcjih MapKH Sibunit 1 HcnojiKsyrcrr aKTHBHbiH yrojib L- 
2702. noJiynaioT KaTajiH3 aTop Pd/ L-2702 c coaepacaHHeM najuiajtfia 0.5 Mac. %. 

ITpwuep 32 (cpaenumenbHbiu) . KaTajiroarop fotobht KaK b npHMepe 4, ho 
BMecro yrjiepoOToro Hocjrrejra MapKH Sibunit 1 ncnojiwyiOT aKTHBHbiH yrojib FB-4. 
20 riojiynaioT KaTajiH3aTop Pd/FB-4 c coaepacaHHeM najuiazm* 0.5 Mac. %. 

JJpuMep 33 (cpaenumenbHbiu). KaTajiH3arop totobot KaK b npHMepe 1, ho 
BMecro yrjiepoOToro hochtcjih MapKH Sibunit 1 HcnojiwyiOT yraepoflHbiH MaTepHaji 
KBY-1. nojiynaiOT KaTajiH3 aTOp Pd/KBY-1 c coaepacaHHeM najijiajma 0.5 Mac. %. 

IJpuMep 34 (cpaenumenbHbiu). KaTajnrcarop totobht KaK b npHMepe 1, ho 
25 BMecro yrjiepoflHoro HOCHTejra MapKH Sibunit 1 Hcnojib3yK>T kokocobbih yrojib CG- 
5. ElojiynaioT KaTajiH3aTop Pd/CG-5 c coaepxcaHHeM najuia^HH 0.5 Mac, %. 

IJpuMep 35 (npomomun) . KaTajiH3aTop totobht cobmccthmm HaHecemieM Pt 
h Pd c Hcnojn>30BaHHeM b KanecTBe npeaiiiecTBeHHHKOB MerajuiOB boahlix 

paCTBOpOB H 2 PtCl$ H H 2 PdGl 4 , COOTBeTCTBeHHO. fljIH 3TOrO B UHJIHHflpHHeCKHH 

30 BpamaeMbifi peaicrop 3arpyacaioT 50 r KOKOCOBoro yrjra CG-5. 13 mji Bozmoro 
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pacTBopa Na 2 C0 3 (0.330 MOJib/ji) h 13 mji H 2 PdCl 4 (0.145 mojk>/ji)+ H 2 PtCl 6 (0.020 

MOJIb/jl) C OflHHaKOBOH o6t>eMHOH CKOpOCTblO (2.5 MJl/MHH) B MOJWpHOM 

cooTHOiueHKH Na2C0 3 : (Pt + Pd) =2:1 no^aiOT b (J>opcyHKy h nojiyneHHyio CMecb 
pacnbijunoT b peaiorop. KaTajm3aTop Bbirpy>KaK)T h cyuiaT uojx BaxyyMOM npn 70 °C 
5 ,ao nocro^HHoro Beca. nocjie^yiomHe onepauHH BOccTaHOBjieHHH, npoMbiBKH h 
cyuiKH aHajioniHHbi npHMepy 1. rioJiynaioT KaTajiraaTop (Pt -Pd)/CG-5 c 
coflep^caHHeM nJiaraHbi 0. 1 Mac. % h naiuiajstfx 0.4 Mac. %. 

IIpuMep 36. B craicaH peaicropa (4561 Mini Parr Reactor) H3 Hep^KaBeiomefi 
crajiH 3arpy^caioT 150 mji OTCTHJtriHpoBaHHOH H 2 0 h 12.9 r HeoHHmeHHOH 

10 Tepe4)TajieBbH khcjiotm, coflep^cameS 8000 M.,a. n-Kap6oKCH6eH3ajibflernfla h 126 
m.£. n-TOJiyHJioBOH khcjiotm. ilicopb MemajiKH nepeo6opy,ziOBaH TaK, mto oh HMeeT 
BHfl ceTHaTofi Kop3HHKH, npeOTa3HaneHHOH ajih noMemeHHH b Hee rpaHyji 
KaTajiH3aTopa. TpaHyjibi KaTanH3aTOpa, npnroTOBJieHHoro no npHMepy 1, b 
KOJiHHecTBe 0.170 r 3arpyncaK>T Ha jxho Kop3HHKH. Kop3HHKy 3aKpeiuiaioT Ha 

15 cTep^ceHb MemajiKH. riocjie 3Toro Kpbiuixy aBTOKJiaBa oaeBaioT Ha craKaH h nnoTHo 
3 aB HHHHBaiOT. Peaicrop noflcoeaHH^KDT k cacreMe. IlpoayBaiOT CHcrreMy a30TOM, 
3areM BoaopoflOM, h eoboziht aaBJiemie BOHOpoaoM no 14 aTM. Ha naHejiH 
ynpaBJieHHH 3aaaKrr TeMnepaTypy 250°C h BKJiiOHaioT HarpeB nenn. IIpH 
AOCTH^ceHHH b peaicrope 3aaaHHofi TeMnepaTypbi BKJiiOHaioT nepeMeniHBaiomee 

20 ycrpoHCTBo, o6opyziOBaHHoe MarrorrHbiM npHBoaoM (cKopocrb BpameHHfl -240 
o6./mhh). BpeMH BKJUOHeHna nepeMeiiiHBaHHH CHHTaiOT Ha^ajiOM onbrra. 
llpoflOJi^cHTejibHOCTb onbrra cocraBJiHer 3 naca. PeaxiiHOHHyio Maccy oxna^KnaiOT h 
npojiyBaioT ycraHOBKy a3QTOM. Otkp hb aioT peaicrop, otco e ahhhiot Kop3HHKy c 
KaTajuo aTopo m or crrepacHH Memajncn h H3BJieKaioT k aTajiH3 aTO p . CojiepacHMoe 

25 aBTOKJiaBa (cycneH3HK> TepetJrrajieBofi khcjiotw b bojxc) nepeHoorr Ha creKjmHHbiH 

(J)HJlbTp, (J)HJIbTpyK)T, npOMblBaiOT flHCTHJIJIHpOBaHHOH BOflOH (50 MJl) H 

BbicyinwBaiOT noa BaicyyMOM npn 75°C b TeneHne 2 nacoB. C nojiyneHHoro nopouiKa 
Tepec|)TajieBOH KHCJioTbi oT6npaioT npo6w Ha aHajim npHMecefi. 

CoflepncaHHe n-Kap6oKCH6eH3ajn>aenma b onmneHHOH Tepe4)TajieBOH 
30 KHCjiore onpeaejwioT c noMombio yHUBepcajtbHoro nojinporpa^a OH- 105 
BOJibTaMnepoMerpHnecKHM MeroaoM b xm4>4)epeHrjHajibHOM pe^KHMe nojiapH3auHH 
Ha pTyrHO-rpa4)HTOBOM 3Jieierpofle no aHajiHTHMecxoMy CHraajiy c MaxcHMVMOM npH 
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noTemiHajie -1.07 B, nponopuaoHajiBHOMy KOHuempauHH n-Kap6oKCH6eH3ajib- 
AeraAa b Tepe<|rrajieBOH KHcjiOTe. 

KOHUeHTpaUHK) n-TOJTyHJIOBOH KHCJIOTbl B OHHineHHOH TepecJ)TajieBOH 

KHCJiOTe onpeziejiHioT MeroaoM >khskocthoh xpoMaTorpa^HH BbicoKoro jjaBJieHH* Ha 
5 ^chakocthom xpoMaTorpa(|)e Mhjihxpom-4. HaBecKy TepecJnuiieBOH khcjiotbi 
pacTsop^iOT b 0.3M NH4H2PO4 h aHajiH3HpyK>T Ha kojiohkg 2x80 mm c 
Heno«BH>KHOH 4>a3ofi - aHHOHoo6MeHHOH CMOJiofi Partisil, 10 SAX ( Watman). 

U,BeTHocTB (npo3paHHocrb) OHHmeHHofi Tepe(J)TajieBOH KHCjioTbi onpeflejiaioT 
np^MbiM H3MepenHeM oirranecKOH iijiothocth BOOTO-mejiOHHtix pacrraopoB npw 340 
10 h 400 hm. Jljvz 3Toro 1.5 r onnmeHHOH TepecJrrajieBOH khcjiotli pacTBopaiOT b 10 mji 
2 M pacTBopa KOH. Pacreop npe^BapHTejibHo ijeHTpH(|>yrHpyK)T b Teneroie 15 mhh 
npH CKopocTH BpameHH* 3000 o6./mhh. OrrrHnecKyio njioTHOCTb H3Mep*K>T Ha 
cneKTpo4)OTOMeTpe (b HameM cjiynae - Specord M40) b KBapueBbix KioBerax 
TOJimHHOH 10 mm OTHocHTejibHO 2 M pacTBopa KOH npn 340 h 400 hm. 

15 AHajiHTHHecKHe aaHHbie no KanecrBy Tepe^TaneBofl khcjiotm, ohhiuchhoh 

3thm cnoco6oM Ha KaTajm3aTopax, npHrcrroBJieHHbix b cootbctctbhh c 
npHBeaeHHbiMH Bbinie np hm cp aMH, npeacraBjieHbi b Ta6jiHue 3. 

TIpuMep 37. Cnoco6 ohhctkh TepecjrrajieBOH khcjiotbi aHajioraneH npHMepy 

35, c TeM OTJiHHHeM, hto b Kop3HHKy 3arp>0KaiOT 0.340 r KaTajuoaTopa. npH 3tom 
20 KaTajiH3HTOp nocjie onbrra (umuia) HenocpeacrrBeHHo b Kop3HHKe npoMbmaiOT 

OTCTHjumpoBaHHOH BOflog h Hcnojib3yiOT b cjieziyiomeM iunuie. 
npoaojL^HTejibHOCTb HcnbiTaHHH OflHoro o6pa3Lta. cocraBJMer ot nerbipex jxo nam 
mnenoB. 

AHajiHTHHecKHe aaHHbie no KaHecray Tepe^rajieBofi khcjiotm, ohhiuchhoh 
25 3thm cnoco6oM Ha KaTajiraa-ropax, npHroroBjieHHbix b cootbctctbhh c 
npHBeaeHHbiMH Bbmie npHMepaMH, npeacTaBJiem>i b Ta6jmije 4. 

IJpuMep 38. Cnoco6 ohhctkh TepecjyrajiesoH khcjiotm aHajioraneH npHMepy 

36, c TeM OTjraHHeM, hto oHHcncy ocymecTBjMiOT Ha KaTajncaTopax, 
npHTOTOBjieHHbix no npHMepaM 3 h 34, npn noBbiuieHHOM HanajibHOM coaepacaHHH 

30 n-Kap6oKCH6eH3ajibflerHjxa, paBHOM 30 000 m.a. 
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AHajmTHHecKHe AaHHBie no icaiecTBy TepecjrrajieBofi khcjiotbi, ohhuxchhoh 
3THM cnoco6oM, npcncrraBJieHbi b Ta6jnme 5. 

IJpuMep 39. B cTaxaH H3 HepacaBeiomefi crajiH eMKocn>K> 750 mji 
(pacTBopHTejtb) 3arpy^caiOT 500 mji jmcrajuinpoBaHHOH H 2 0 h 25 r hcohhiuchhoh 
5 TepecJrrajieBofi khcjioth, coiiep^caiueH 3552 m ji. n-Kap6oKCH6eH3ajn>flerH,zja h 126 
m.a. n-TOJiyHJiOBOH KHCJiOTbi. Flocjie 3Toro KpbiuiKy aBTOKjiaBa oaeBaioT Ha CTaxaH h 
njiOTHo 3aBHHHHBaK>T. Ha ceTKy peaicropa, npejjCTaBjiniomero co6oh Tpy6Ky H3 
Hep^caBeiomeH crajm c BHyrpeHHHM zmaMeTpoM 10 mm co cjihbhbim OTBep cthcm Ha 
BbicoTe 110 mm ot moKHefi cctkh, 3acbinaioT 2.0 r KaTajnoaTopa, npurcrroBjieHHoro 

10 no npHMepy 1, h 3aicpenjiHiOT cBepxy BTopofl cencoH. IloflCoeOTHaiOT peaicrop k 
pacTBOpirrejiK). CjiHBHoe OTBepcrae peaicropa nepe3 TepMocraTHpyeMbiH crajibHofi 
KannjiJiap repMerHHHo co czxhhhkdt c KpHCTajuiH3aTOpoM, npeflcrraBjiaioiueM co6oh 
aBTOKJiaB H3 Hep^caBeiomeH crajiH eMKOCTbio 750 mji. PacTBopmejib, peaicrop h 
KpHCTajuiH3aTop pa3MemeHbi b o6orpeBaeMOM TepMocraTe. npo^yBaiOT CHcreMy 

15 a30TOM, 3aTeM BoaopoflOM c 6ap6oTaaceM H2 nepe3 Bozmyio cycneH3HK) 
Tepe(})TajieBOH KHCJiOTbi b pacTBopHTejie, h aobo,zjht flaBJiemie BoaopoaoM ao 1 0 aTM. 
Ha naHejm ynpaBJiemm 3aaaK>T TeMnepaTypy 250°C h BKJnonaiOT HarpeB 
TepMOcraTa. IIpH ycTaHOBJiemra b CHcreMe 3a^aHHOH TeMnepaTypw c noMonxbio 
peryjiHTopa noToica ra3a b pacTBopHTejib c nocro^HHOH o6i>eMHOH CKopocrbio 

20 noaaioT Boaopofl. TIoctojihctbo jxaBjiemw b cHcreMe nozmep^KHBaioT peryjurropoM 
AaBJierow "ao ce6a ,f , pacnojio^ceHHbiM Ha Bbixojxe H3 KpncrajuimaTopa. no Mepe 
nocTynjieHiw ra3 BbrrecHJieT pacraop TepeiJrrajieBOH khcjiotm H3 pacTBopHTejiH b 
peaicrop, npH 3tom pacrBop TepetJyraJieBofi khcjiotw c nocroAHHOH CKopocTbio 
npo^aBJiMBaerc^ nepe3 cjioh KaTajiH3aTopa CHioy BBepx h cjiHBaerca nepe3 cjiHBHoe 

25 OTBepcrae b KpHcrajuiH3aTop. npoAOJiacHTejibHocrb «nepeaaBJiHBaHRa» pacrBopa 
nepe3 peaicrop cocraBjifler 8 nacoB. PeaKUHOHHyio Maccy oxjia^KjjaiOT h npoayBaioT 
ycraHOBKy a3oroM. CoAep^cHMoe KpHcrajuiH3aTopa (cycneH3HK> Tepe$TajieBOH 
khcjiotbi b BOfle) nepeHoorr Ha creKjmHHbiH 4>HJibTp, (JmjibTpyicrr, npoMbiBaiOT 
jmcTHJumppBaHHOH BOflofi (100 mji) h BbicyniHBaioT noa BaicyyMOM npH 75°C b 

30 TeneHHe 2 HacoB. C nojiyneHHoro nopounca Tepe^rrajieBoii khcjiotbi or6HpaiOT 
npo6bi Ha aHajim npHMecefi. 

17 
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AHajiHTHHecKHe aaHHtie no Kaiec-iuy Tepe^TajieBofi khcjiotbi, onumeHHOH 
sthm otoco6om Ha KaTajra3aTopax, npHrcrroBJieHHMx b cooTBercrBHH c 
npHBeaeHHtiMH Bbnue npHMepaMH, npeacraBjieHbi b Ta6jinu.e 6. 

Kax Bmmo H3 npHMepoB h Taojum, npeanaraeMoe H3o6peTeHne no3BOjwer 
5 OHHman, TepetpTajieByio khcjioty no hh3koto ocraTOHHoro coflepacamw n- 
Kap6oKCH6eH3ajn>flerHfla, hto no3BOJiHex npeanaraeMOMy cnoco6y ohhctkh HairrH 
uiHpoKoe npHMeHeHHe b xhmhhcckoh npoMMiiijieHHocTH. 
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Ta6jiHiia 2. CBOHCTBa KaTajnreaTopoB 



No 

npHMepa 


CocraB KaTanH3aTopa, 
Mac. % 


Pacnpe/jejieHHe MeTajuia no rpaHyjie, mkm 


A*> Ru 


Acp. 2 > Ru 


A Pd 


Acp. Pd 


1 


0.5%Pd/CH6: 1 






27-75 


38 


2 


0 5%Ru/Cn6 1 


18-45 


32 






3 


CO 2%Ru-0 3%PdVCn6 1 


30-91 


44 


19-82 


38 


4 


0 5%Pc1/Ch6 1 






58-410 


302 


5 


0.5%Ru/Ch6.1 


zzU-3o4 


293 






6 


(0.2%Ru-0.3%Pd)/CH6. 1 


on 11a 


240 


90-298 


— 

249 


| 7 


0.5%Pd/CG-5 






18-75 


41 


8 


(0.2%Ru-0.3%Pd)/CG-5 


1 0 AQ 


ZD 


O A1 


zz 


10 


(03%Ru-0.2%Pd)/CH6.1 






ZZ- / 7 


AA 
H4 


14 


0.2%Ru/Ch6.1 


T"VQ Hf LIT 

pooMbl i 


>4 /3 






15 


0.3%Pd/CH6.1 






Zo 1-597 


371 


16 


0.3%PoVCh6.1 






: All 1 cir\ 

477-1530 


988 


17 


0.3%Pd/CH6.1 






17-123 


46 


18 


0.3%Pd/0.2%Ru/CH6. 1 


34- / 1 0 


IOC 
285 


pa3MbIT 


>580 


19 




pa3MMT 


>766 


56-183 


134 


zu 


U.Z/oivu/U.J /ora/L/HD. 1 


28-206 


92 


14-597 


211 


Z 1 


u . z /oxvu/u /O.T a/v^iio . i 


178-505 


286 


322-1533 


739 


zz 


U.Z /olvU/ U.j /o.r a/ CHO. I 


64-673 


396 


56-1 150 


200 


23 


0.2%Ru/0.3%Pd/CH6. 1 


159-430 


302 


17-239 


90 


26 


0.5%Pd/Cn6.1 






51-232 


121 


30 


0.5%Pd/AP-E 






45-250 


128 


31 


0.5%Pd/L-2702 






58-287 


150 


32 


0.5%Pd/FB-4 






7-29 


17 


34 


0.5%Pd/CG-5 






6-40 


18 



! > IlapaMeTp A xapaKTepH3yeT TOJiiHHHy aKTHBHoro cjioh b mkm Ha 1/2 



bbicotbi nHKa pacnpez^ejieHHJi MeTajuia b npunoBepxHocTHOM cnoe 
rpaHyjibi; 

2) Acp. - cpeziHee apH(J)MeTHHecxoe napaMeTpa A. 
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Ta6jiHua 3. XapaKTepHCTHKH TOK, ohhihghhoh no cnocoSy b cooTBeTCTBHH c 
npHMepoM 36 



npHMepa 


CocxaB KaTajm3aTopa, 
Mac. % 


XapaKTepHCTHKH OHHmeHHOH TOK 


IlponycKaHHe mejion- 

HblX paCTBOpOB, % 


CcmepacaHHe npuMecefi, 


JHU MM 


4UU HM 




n-lA 


1 


0.5%Po7Ch6.1 


OS 51 




Q 

y 


3o2U 


2 


0.5%Ru/Oi6.l 


Qyl CI 
OH.J 1 


yo.z / 


2!) 


520 


3 


(0.2%Ru-0.3%Pd)/CH6. 1 




no a 0 


12 


2620 


4 


0.5%Pd/Ca6.1 


ftA 57 


yo.oo 


y*CC 


729 


5 


0.5%Ru/Ch6.1 


7^ 7ft 
/ 3. / 5 


07 >l 1 


0 ci 
851 


138 


6 


(0.2%Ru-0.3%Pd)/CH6. 1 


sy.Ji 


98.47 


345 


524 


7 


0.5%Pd/CG-5 


OO. 14 


Ol £LC 
81.65 


16 


760 


8 


(0.2%Ru-0.3%Pd)/CG-5 


on on 


95.50 


1 n 

10 


3696 


9 


(0. 1 %Ru-0.4%Pd)/CH6 . 1 


OC -70 

yj. /y 


99.15 


9 


2830 


10 


(0.3%Ru-0.2%Pd)/Cn6 . 1 


y4.io 


no c^r 

98.56 


10 


1640 


11 


(0. 1 %Ru-0.4%Pd)/CH6. 1 


Q 1 OO 

VI. Vo 


1 r\rv nn 

100.00 


At\ 

340 


602 


12 


(0.3%Ru-0.2%Pd)/CH6. 1 




t nn 

100.00 


336 


394 


13 


0.2%Ru/Ch6.1 


£0 *7jC 

69. /o 


no 1 

98.16 


1265 


79 


15 


0.3%Pd/CH6.1 


"7*7 AO 


c\c n/r 

95.96 


O A 

842 


138 


16 


0.3%Pd/CH6.1 


/0.22 


n*c nn 

96.99 


772 


151 


18 


0.3%Pd/0.2%Ru/CH6. 1 


Q7 A'l 

y / .U3 


no "7n 
99. /0 


1402 


197 


19 


0.3%Pd/0.2%Ru/CH6. 1 


yj.uo 


1 00 nn 


131 


n 1 vf 

914 


20 


0.2%Ru/0.3%Pd/CH6. 1 


OO.D2 


00 an 
98.67 


A A £L 

446 


743 


21 


0.2%Ru/0.3%Pd/CH6. 1 


77 £/C 
/ / .DO 


97.51 


973 


284 


23 


0.2%Ru/0.3%Pd/CH6. 1 


77 80 


97 51 




701 

Zu 1 


24 


0. 1 %Pt/0.5%Pd/CH6. 1 


75.54 


97.56 


200 


689 


25 


0. l%Rh/0.5%Pd/CH6. 1 


52.57 


96.30 


494 


176 


26 


0.5%Po7Cho.1 


92.88 


97.17 


56 


2251 


27 


0.5%Pd/CH6.1 


95.00 


98.90 


83 


3662 


28 


l%Pd/CH6.1 


89.50 


94.23 


6 


6048 


29 


2%Pd/CH6.1 


100.00 


100.00 


15 


5443 


30 


0.5%Pd/AP-E 


72.65 


94.28 


432 


235 


31 


0.5%Pd/L-2702 


56.28 


99.00 


676 


184 


32 


0.5%Pd/FB-4 


59.84 


92.57 


412 


230 
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npHMepa 


CocraB KaTajiH3aTopa, 
Mac. % 


XapaKTepHCTHKH OHHIljeHHOH T<X>K 


IlponycKaHHe ia&noH- 

HBIX paCTBOpOB, % 


CoflepacaHHe npHMCcefl, 
M.a. 


340 hm 


400 HM 


n-KBA 


n-TA 


33 


0.5%Pd/KBY-l 


94.79 


94.44 


6 


1020 


34 


0.5%Pd/CG-5 


98.6 


100,00 


6 


559 


35 


(0. l%Pt-0.4%Pd)/CG-5 


87.57 


98.41 


18 


1200 



Ta6iiHua 4. XapaKTepHCTHKH TOK, ohhuxchhoh no cnoco6y b cootbctctbhh c 
npHMepoM 37 









XapaKTepHCTHKH OHHIUeHHOH T<J>K 


M? 
npH- 
Mcpa 


CocraB KaTaJiH3aTopa, 
Mac. % 


Ne 
UHKJia 


IlponycKaHHe mejion- 

HMX paCTBOpOB, % 


CoaepacaHHe 
npHMecen, M.fl. 






340 hm 


400 HM 


n-KBA 


n-TA 


i 


0.5%Pd/CH6.1 


1 


96.52 


98.85 


6 


7249 






2 


97.18 


99.52 


5 


6955 






3 


94.25 


98.35 


5 


4534 






4 


89.90 


95.92 


6 


2688 






5 


88.55 


95.63 


4 


1058 


2 


0.5%Ru/Ch6.1 


1 


89.86 


97.79 


24 


1067 






2 


88.39 


98.60 


23 


546 






3 


84.81 


100.00 


25 


269 






4 


80.46 


96.16 


23 


297 






5 


82.44 


97.12 


25 


199 


3 


(0.2%Ru-0.3%Pd)/CH6 . 1 


1 


95.80 


99.17 


11 


1873 






2 


96.64 


100.00 


10 


1528 






3 


97.50 


100.00 


9 


1218 






4 


89.19 


96.25 


14 


974 






5 


84.46 


94.30 


15 


907 


6 


(0.2%Ru-0.3%Pd)/CH6 . 1 


1 


93.80 


99.08 


6 


1890 






2 


92.06 


97.08 


8 


1033 






3 


90.51 


97.42 


53 


949 






4 


88.76 


97.47 


85 


1117 






5 


82.00 


97.85 


206 


1151 
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npn- 
Mepa 


CocraB KaTajm3aTopa, 
Mac. % 


JN9 

UHKJia 


XapaicrepHCTHKH otoiuchhoh TOK 


IlponycKaHHe meJioH- 
HblX pacxBopoB, % 


CoflepacaHne 
npHMecefi, m.^. 


340 hm 


400 HM 


n-KBA 


n-TA 


7 


0.5%Pd/CG-5 


1 


98.11 


100.00 


5 


4402 






2 


97.74 


100.00 


7 


1381 






3 


94.78 


99.08 


12 


748 






4 


91.95 


99.22 


52 


882 


8 


(0.2%Ru-0.3%Pd)/CG-5 


1 


99.27 


100.00 


9 


5275 






2 


99.30 


100.00 


40 


1613 






3 


96.53 


100.00 


34 


3142 






4 


91.38 


98.26 


60 


511 






5 


90.91 


99.46 


202 


442 


19 


0.3%Pd/0.2%Ru/CH5. 1 


1 


93.84 


99.18 


12 


7200 






2 


90.67 


97.65 


88 


6200 






3 


94.78 


100.00 


279 


756 






4 


83.80 


96.18 


366 


873 






5 


,79.52 


95.06 


297 


672 


20 


0.2%Ru/0.3%Pd/Cn6. 1 


1 


97.13 


100.00 


8 


1267 






2 


90.87 


100.00 


219 


571 






3 


82.48 


100.00 


865 


549 






4 


76.62 


100.00 


1213 


477 






5 


68.24 


96.39 


1312 


319 


23 


0.2%Ru/0.3%Pd/CH6. 1 


1 


96.80 


100.00 


255 


899 






2 


83.89 


97.13 


405 


168 




- 


3 


75.50 


94.09 


778 


124 






4 


70.48 


93.70 


814 


155 






5 


67.61 


94.70 


1003 


286 


26 


0.5%Pd/Cn6.1 


1 


97.87 


100.00 


10 


2612 






2 


98.71 


100.00 


10 


2352 






3 


95.33 


100.00 


6 


361 






4 


92.26 


99.44 


72 


470 






5 


86.55 


97.88 


198 


655 


34 


0.5%Pd/CG-5 


1 


94,85 


96,84 


8 








2 


95,41 


100,00 


11 
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N9 

npH- 
Mepa 


CocraB KaTajm3aTopa, 
Mac. % 


UHKJia 


XapaKTepHCTHKH OHHHjeHHOH T<J>K 


FIponycKaHHe mejion- 

HWX paCTBOpOB, % 


CoaepacaHHe 
npHMeceii, mjj. 


340 hm 


400 HM 


n-KBA 


n-TA 






3 


93,72 


98,87 


71 








4 


91,28 


97,72 


360 








5 


89,16 


97.24 


739 





Ta6jiHija 5. XapaKTepHCTHKH TOK, OHHmeHHOH no cnoco6y b cootbctctbhh c 
npuMepoM 38 (npn h an ajiBHOM coaepacaHHH n-KBA 30 000 M.a.) 



npHMepa 


CocraB KaTajm3aTopa, 
Mac. % 


No 

UHKJia 


XapaKTepHCTHKH OMHHieHHOH T<t>K 


FIponycKaHHe menoHHbix 
pacTBopoB, % 


CoaepacaHHe 
n-KBA, m.,h. 


340 hm 


400 HM 


3 


(0.2%Ru-0.3%Pd)/CH6. 1 


1 


92,22 


97,00 


10 






2 


94,34 


98,33 


20 






3 


93,93 


97,46 


31 






4 


79,58 


93,73 


41 






5 


77,89 


93,46 


156 


34 


0.5%Pd/CG-5 


1 


97,95 


98,54 


9 






2 


91,15 


97,67 


37 






3 


88,29 


97,68 


434 






4 


72.85 


97,52 


1607 






5 


41,71 


92,83 


3447 
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Oopiviy/ia H3o6peTeHH5i 

1. KaTaJiHTOHecicaa komtto3huhh ajih ohhctkh TepetJmuieBofi khcjiotm, 
BKjiionaiomaH KpHcrajuiHTbi KaTaJiHTHHecKH aKTHBHoro najuiaaiia hjih najmaaHS h, 
no KpafiHefi Mepe, oahoto Mexajuia VIII rpynra>i TlepHoaHHecKOH Taojimjbi 

10 3JieMeHTOB, HaHeceHHbie Ha noBepxHOcrb yraepoaHoro MaTepnajia, OTJinHaiomaaca 
TeM, hto b KaHecrae ynnepoaHoro MaTepHajia Hcnojib3yK)T Me3onopHcn>ifi 
rpa<|)OTonoflo6m>iH MaTepnaji co cpeaHHM pa3MepoM Me3onop b HHTepBajie ot 40 ao 
400 A, aojiefi Me3onop b o6meM o6i>eMe nop He MeHee 0.5 h creneHbio 
rpa4>HTonoflo6H>i He MeHee 20%, b kotopom KpHcrajuiHTbi MerajuioB pacnpeaejieHbi 

1 5 b o6i>eMe rpaHyji yrnepoAHoro MaTepnajia Tax, HTo6bi m aiccHMy mm pacnpeaejieHH* 

aKTHBHblX KOMnOHeHTOB HaXOAHJIHCb Ha paCCTOHHHH OT BHeUIHefi nOBepXHOCTH 

rpaHyjibi, cooTBercTByioiueM 1-30% ee pajmyca. 

2. KaTajnonHecKas KOMno3raiHH no n.l, arjiHnaibmaHC* TeM, hto oHa 
BKjuonaeT KpHCTajuiHTM najuiaana h poaHa. 

20 3. KaTajLHTHnecKaa KOMno3HHHH no n.l, orjinnaiomaHca TeM, hto OHa 

BKJiKDHaer KpHcrajumTbi najuiaaHH h pyremiH. 

4. KaTajtHTHHecKaH KOMno3HiXHH no n.l, OTjiHHaiomanoi TeM, hto OHa 
BKjuonaeT KpHcrajuiHTbi najuiaaH* h njiaraHbi. 

5. KaTajiHTHHecicaa komiio3Huh^ no n.l, oTjinnaioiuaHC* TeM, hto o6mee 
25 coaep^amie MeTajuiOB H3MenHeTO! b npeaejiax ot 0. 1 ao 3.0 Mac. %. 

6. KaTajiHTHHecKa* KOMno3Hmra no n.l, OTjmnaiomaHCH TeM, hto BecoBoe 
OTHomemie nanjiaaHH k apyraM MeraJiJiaM H3MeHaerca b npeaejiax ot 0. 1 ao 10.0. 

7. Cnoco6 npnroTOBjieHHa KaTajiHTHnecKOH KOMno3HixHH juisi ohhctkh 
Tepe^rajieBOH KHCJiOTbi HaHecemieM KaTajnrrHHecKH aKTHBHoro najmaana hjih 

30 najuiaaiia h, no KpainieH Mepe, ozmoro H3 MerajuioB VIII rpynnbi Ha noBepxHocrb 
rpaHyji yraepoaHoro hochtcjih, npn KOHTaicre yxa3aHHbix rpaHyji c boahmm 
pacrBopoM cojiefi najuiaann hjih cojiefi najuiaaHH h, no KpaimeH Mepe, oaHoro H3 
MerajuioB VTII rpynm>i c nojiyneHHeM npeaniecTBeHHmca "coab Merajuia - nopHCTbifi 
yrjiepoa", b kotopom npeauiecTBeHHHK cymaT h o6pa6aTbiBaK>T BOccraHOBHrejieM b 

35 KOJiHnecTBe, aocraTOHHOM jum BoccTaHOBjieHH* noBepxHocTHbix cojiefi MerajuioB ao 
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5 KpHCTanjiHTOB MeTajijioB, OTJiH^aioiuHHCH TeM, hto b KaMecrae yrjiepojMoro 
MaTepnajia Hcnojn>3yioT Me3onopncrbiH rpa4>HTonoao6HbiH MaTepnaji co cpe^HHM 
pa3MepoM Me3onop b HHTepBajie ot 40 ao 400 A, aojien Mesonop b o6meM o6i>eMe 
nop He MeHee 0.5 h creneHbio rpa<}>HTonoao6Ha He MeHee 20% c nojiyneHneM 
MeTajuiHHecKoro hjih 6HMeTajuiHHecKoro KaTajiroaTopa. 

8. Cnoco6 no n.7, OTJiHnaiomHHca TeM, hto yica3aHHyK) KaTajiHTHHecicyio 
KOMno3Hi(Hio totobot c Hcnojtb30BaHHeM oahoto H3 cjiexiyiomHx 
npeAmecTBeHHHKOB MerajuioB: 

H 2 PdCU hjih Pd(N0 3 ) 2 ; 

H 2 PdCl 4 h RuOHCl 3 hjih RuNO(N0 3 )3; 

1 5 Pd(N0 3 ) 2 h RuOHCl 3 hjih RuNO(N0 3 ) 3 . 

9. Cnoco6 no n.7, OTjinHaiomnSca TeM, hto hjis npHroTOBjiemm yica3aHHOH 

KaTaJIHTHHeCKOH KOMn03HlXHH HCnOJIb3yK>T a30THOKHCJIbie paCTBOpbl cojiefi 

najuiajiiiH h/hjih pyreim* c KOHneinpauHeH cbo6oahoh a30TH0H khcjiotw ot 37 ao 
170r/ji. 

20 10- Cnoco6 no n.7, OTJiHHaiomHHca TeM, hto 6HMerajuiHHecKne 

KaTajuaaTopw totobht coBMecrHbiM HaHeceHHeM npeflinecTBeHHHKOB MerajuioB. 

ll.Cnoco6 no n.7, OTJiHnaiomHHca TeM, hto SHMeTajiJiHHecKHe 
KaTajiroaTopbi totobjit nocjieaoBaTejibHbiM HaHeceHHeM npeaiiiecTBeHHHKOB 
MerajuioB. 

25 12. Cnoco6 ohhctkh TepecJrrajieBOH khcjiotbi ot n-xap6oKCH6eH3ajibAerHfla b 

npHCyTCTBHH BO^OpOfla C HCnOJIb30BaHHeM KaTaJIHTHHeCKOH ko Mno3 huhh , KOTopaa 

BKJuoHaer KpHcrajuiHTbi KaTajiHTHnecKH aicrHBHoro najuiaxma hjih najmajiHH h, no 
KpaHHen Mepe, o,zmoro Merajuia VHI rpymiM nepnozniHecKOH Ta6jinnbi 3JieMeHTOB, 
HaHeceHHbie Ha noBepxHocrb yrjiepojmoro MaTepnajia, oTjiHHaiomHHCH TeM, hto b 
30 KanecTBe ynnepoflHoro MaTepnajia b KaTajiHTHnecKOH KOMno3HimH Hcnojib3yK>T 
Me3onopncTbiH rpacf)HTonoAo6HbiH MaTepnaji co cpeAHHM pa3MepoM Me3onop b 
HHTepBajie ot 40 ao 400 A, jjojien Me3onop b o6meM o6i>eMe nop He MeHee 0.5 h 
creneHbio rpa$HTono,ao6HH He MeHee 20%, b kotopom KpHcrajuiHTbi MerajuioB 
pacnpezxejieHbi b o6i>eMe rpaHyji yrjiepczmoro MaTepnajia Tax, hto6bi MaxcnMyMbi 
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5 pacnpeAejieHHfl aKTHBHMx KOMnoHeHTOB HaxozmJincb Ha paccTOHHun ot BHeuiHefi 
noBepxHocTH rpaHyjibi, cooTBeTCTByiomeM 1-30% ee paanyca. 

13. Cnoco6 no n.12, OTjiHHatoimifica TeM, hto KarajiHTHHecKaa KOMno3Hi*HH 
BKjHOHaer KpHcrrajuiHTbi najuia^HJi h pomvi. 

14. Cnoco6 no n.12, ot jihh aio m hh c a TeM, hto KaTajiHTHHecicaH KOMno3Hima 
10 BKJiiOHaeT KpHCTajuiHTbi najuiaxcHH h pyTeHKa. 

15. Cnoco6 no n.12, OTjiHHajomniicH TeM, hto KaTajnrrHHecKaa KOMno3Hmta 
BKjnoHaer KpHCTajunrrbi najiJiaami h njiaraiubi. 

16. Cnoco6 no n.12, OTjmnaionjHHca TeM, hto o6mee coaepacaHne MeTajmoB 
b KaTajiHTHnecKOH KOMno3mwH H3MeHHerca b npeaejiax ot 0.1 ao 3.0 Mac. %. 

15 17 - Cnoco6 no n.12, OTJiHHaio in hhc.h TeM, hto BecoBoe oTHonieHne najuiajma 

k apyrHM MerajuiaM b KaTajnrraHecKOH KOMno3nrmH H3MeH*eTc* b npeaejiax ot 0. 1 
no 10.0. 

18. Cnoco6 no n.12, OTJinnaiomnHCH TeM, hto KOHuempauHH n- 
Kap6oKCH6eH3ajibaerima b npe;ma3HaHeHHOH rjih ohhctkh TepecJmuieBofi khcjiotc 
20 H3MeH*eTca ot 1000 ao 30 000 M.fl. 
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